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Self-reset analog-to-digital converter y(nT) = My{z(nT)} = z(nT) — 2(nT) WAVE-BUS: WAVElet-Based Unlimited
(SR-ADC): Sampling
OUTPUT Annihilation of a sampled polynomial of
S | . Lemma 3 Let y(t) = My{z(t)}, where
degree p: Z n"gln| =0, for k € [0, p|. , | | | |
— x(t) Is a Lipschitz-continuous signal that
satisfies |x(a) — x(b)| < L|b — al|. Then, we
Compactly supported g|n|: Daubechies have Tf — % < Ty.
filter of order p with support [0, 2p — 1]. Proof: From Lipschitz continuity,
z(t+ Ty) —x(t)| < LTy < 2X, V.
An illustration of the transfer characteristics of a clipping-ADC || Lemma 2 Let z|n| be the samples of a Hence, at any t,, no folding happens in
and a self-reset-ADC with the thresholds at £A. pO/ynOmial of degree D, and let g[n] be a the interval (tka tr. + Tf) ThUS, Tf < Tf
Output: discrete wavelet filter with p + 1 vanish-
y(t) = My{x()} :=mod (z(t) + X, 2)\) — ), ing moments. Then, y,[n] := (y * g)[n] = e Sufficient condition forexact reconstruction:
— 2(t) — 2(1), Zﬂ’f min — ng) with B, = (o — ap_1) Sampling interval T’ < g L(Qp)
Where Z(t) — Zk &kl[tkytk—l—l](t) iS d k . .
piecewise-constant signal. and Z 6. Reconstruction Algorithm
m — g
k=— o0 Algorithm 1 : WAVE-BUS.
@ o Input: y(nT) = My{z(nT)}, L, A, p, T

Computing {ng}:

e Qutput: z(nT)

© 1| LASSO: arg min = ||y, — Ah||2 + ~|/h];
h

- T T . N | | e Method:
Modulo operation: (a) Input signal x(¢) and its modulo version A — convolutional dictionary of time-shiited 1. Wavelet filtering: (?/g) [n] — (y * g) [n]
y(t); and (b) piecewise-constant signal z(t). versions of m|n]
2. LASSO (compute n;s and «S):
Discrete version: h — sparse vector with h[nk] — (5, and arg min Hyg _ AhH% i ”YHhﬂl
y(nT) = My{x(nT)} = x(nT) — z(nT), supp{h}=cardinality of {n,} h
where z(nT) = 3>, el n..1(nT). 3. Compute z[n| : ), ke ln, npi]
Selection of sampling interval (7): 4. Reconstruct g;[n] : a_j[n] — y[n] + Z[n]
2. Problem Formulation o Let Ty := min(ny — nk_1) be the minimum : :
| ok 7. Simulation Results
1. Given y(t) = M,{x(t)}, reconstruct z(t). sampling interval.
2. Given y(nT') = M{x(nT)}, reconstruct e For no overlap: Ty > supp{m|n|}. * Sum Of. SIﬂUSi)IdS otfrequency 4 Hz and
( Hzwith 1" = 2 ms.
x(nT). . . —a(nT)—y(nT)-2(nT)
e Support of Daubechies wavelet filter of order 1
3. Continuous-Domain Analysis|| 'S o o vAv VA AN
Definition 1 (Vanishing moments) e A sufficient conditionon/’: 1" < 2 L O V

A wavelet i) has p+ 1 vanishing moments
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